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Abstract: Air pollution issue has become an important
environmental problem in India. This paper proposes to examine
the influence of Dehi Air Pollution on the two Indian stock
indices, using Descriptive Statistics, Unit Root, and OLS
regression. The analysis of the study found that Delhi Air
Pollution did create a statistically significant effect on Nifty. This
isthe first study of this type to look into the effects of air quality
issue on stock market indicesin India
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. INTRODUCTION

In the 21% Century, the rapid economic growth,
experienced by some emerging countries have also increased
the concern of Governments and socia service organizations
on its impact on the environment condition. India has been
growing economies, after LPG, with GDP progress closely 10
percent (10%) through 2011 (Raghuram Rajan, 2014&
2015). Over the past two decades, the researchers in
behavioral finance have also found that the determinants of
the mood played a role in the minds of the stock market
investors (Weber, Hsee, & Welch, Loewenstein, 2001).
Different ecological stressors, from weather factors to the
change, have created significant impact on stock returns
(C.Kathiravan et. al 2018 & 19 and Lucey & Dowling,
2005 & Sigo et al, 2018). The findings of above studies were
in contradiction to the traditional financia theorieslike EMH
(Fama, 1970) and CAPM (Sharp, 1964). Air pollution issue
has been considered as the important variable for measuring
investors’ moods, attitude and decision making in recent
behavioral finance studies (Levy & Yagil, 2011; Levy and
Yagil 2013 and Lepori, 2016. The present study analyzed
the impact of air pollution issues on stock

Market returns. Since prior studies were not available on
analyzing the connection between air contamination and stock
returnsin India, the present examination looks to fill the gap.
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The development of this investigation has five areas segment
1-centers around presentation segment 2 surveys the writing.
Segment 3 portrays strategies and information Section 4 talks
about experimental outcomes and the last area the discoveries
of finishes up the present investigation.

Il. REVIEW OF LITERATURE

Theindividual feeling and environmental changes can initiate
and disturb investors’ psychology and investors’ attitude and
behavior across the Globe. In the worldwide financia
exchange, exchanging conduct could be affected by various
components, including ecological elements changes, which
lead to affect on stock value execution. Many studies have
been reviewed to understand air pollution issues and stock
price returns at the stock market across the Globe. The
reviews of literature are given Table-1.

I1l. OBJECTIVES

The examination analyzed the impact of air
contamination on the stock value top contamination
organizationsin China. It is discovered that air contamination
affects the stock.

IV. HYPOTHESESOF THE STUDY

NH 01: Thereisno normal distribution among

the Delhi Air Pollution and Stock  Returns in
India.
NH 02: There is no stationarity among the Delhi

Air Pollution and Stock Market Returns in
India, and

NH 03: Thereisno impact among the Delhi Air
Pollution and Stock Market Returnsin
India
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Table-1 Review of Literature

Authors

Study

S.No Details Period Tools Samples Findings
Descriptive Daily stock returnson This examination inspected the
Tamir Levy and 1997 to et sticz and NY SE, AMEX relationship between air contamination
L Joseph Y agil 2007 Reqression NASDAQ and and stock value returnsin the USA. The
(2011) ;’g alsis (PHLX). Daily AQI | study found that air pollution issues may
Y data even influence local traders.
Tamir Levy and Regression NY SE, NASDAQ, This research study investigated the air
2. T he\\(/y | 1997 to Analysisand PHLX and Toronto quality and stock market returnsin the
sa)ow)ag 2007 Correlation Stock Index and Air | USA, Netherlands, Australia, and China.
Matrix Quality The study found negative relationship
This research study examined the
Cahit Guven Primary Data weather factors effects on happiness. It is
3. and Indrit 123?;0 Rott)gststgess (European 40 observed that more joyful individualsto
Hoxha (2014) countries Data) be progressively cautious in money
related speculation choices
D@m Ptlve Environmental Data This paper examined the air
Statistics, X S .
Robustness (Temperature, Rain, | contamination and value returnsin Italy.
4, Gabriele M. 1989 to Wind, Air Pressure). The examination found that the day by
: Checks, and . ; o e
Lepori (2015) 2006 Italian stock market | day incrementsin air contamination issue
I nstrumental : . :
. data (MSE, MIB and | may influence people's hazard avoidance
Variables . . .
L Commit Global) asfar as speculation choices
Estimation
Anthony Heyes Ordinary least
Matthew 2000 to squares (OLS), | S&P500index and | Thisstudy examined air pollution and the
5. Neidell and 2014 Sengitivity New York Air quality | New York Stock Exchange. It isfound
South Siberian analysisand data that negative relationship between
(2016) Placebo tests
Descriptive . . . This examination explored the impact of
. statistics, Air Pollution (.Ch' na) air contamination on stock returns via air
6. | Q.LiandC.H. 2005 to bel d and Shanghai and intion in Chi he di :
Peng (2016) 2014 Sobel test, an Shenzhen Stock contami natlon_ inC ina. T e discoveries
Robustness Exchanaes showed that air contamination adversely
checks 9 impacted stock returnsin China.
Yihao Zhang, Descriptive | level of hazepollution | This paper analyzed the impacts of air
7. Yu Jiang and 2010to statistics and in Chinaand the contamination and stock cost in China. It
Y ongji Guo 2014 AR-GARCH CSI300 index in is discovered that air contamination
(2017) Models China effects affect stock value returns.
Descriptive Shanghai and This examination researched air
Qingin Wu, 2013 to statistics, Shenzhen Stock contamination and stock estimating in
8. Ying Hao and 201'5 Baseline Exchangesin China | China. The discoveries showed that the
Jing Lu (2018) model and and daily air quality air contamination issue and firm
Regressions data execution was immaterial
Xianhua Wu Multi-disconti The examination analyzed the impact of
' nuities Air Quality dataand | air contamination on the stock value top
9. | Shanshan Chen, | 2014 to . . - T :
i regression and daily stock data of contamination organizationsin China. It
Ji Guo, and Ge 2016 : . L ) L
Gao (2018) Robustness pollution enterprise is discovered that air contamination
test affects the stock cost.
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V. RESEARCH METHODOLOGY/ SAMPLE METHOD

The present study used the data of two sample stock
indicesreturns and the Air Quality Index (AQI), from January
1, 2001 to December 31, 2018. In India, there are two popular
stock exchanges, namely, BSE and NIFTY. One index from
each exchange was sel ected.

Theinvestigation of the examination was made by utilizing
apparatuses like Descriptive Statistics, Unite root tests and
OLS relapse invedtigation. Enlightening Statistics was
utilized to discover the typical dissemination while Unite root
tests were utilized to look at the stationarity. The present
study also used OL S regression to investigate the relationship
between the air pollution issue and stock price returns.

V1. RESULTSAND SUGGESTION

a. Descriptive Statistics
The results of descriptive, for the Delhi Air Quality
Index and two sample stock indices returns namely SENSEX
and of NIFTY, for the period from 01.012001 to
31.12.2018, are presented in Table-2. It is clear that the
lowest mean value of 0.0465 for BSE Sensex was recorded
the highest mean value of 0.0967 for CNX NIFTY was
registered. The Delhi Air Quality recorded the highest (Std.
Dev.) vaue of 0.4514 which synchronized the high risk in
the stock market. Additionaly, the Jarque-Bera qualities
inferred that information al the example factors were
typicaly circulated. Hence, the Null Hypothesis (NH 01),
“There is no normal distribution among the Delhi Air
Pollution and Stock Market Returns in India”, was
rejected

b. Unit Root Test

Table-3 shows the outcomes of the ADF and
Phillips Perron test (PP), for returns for Delhi Air Quality
Index and sample stock market indices (namely CNX
NIFTY and BSE SENSEX), during the study period from
2001 to 2018. Delhi Air Quality data and two stock market
indices in India were analyzed using ADP and PP test at
three significant levels (1%, 5%, and 10%). The P-values
for al the sample variables were nearby zero, on the basis
of all thetwo tools used for the analysis. The results of ADF
test clearly revealed that the data of all sample variables
attained stationarity. Hence the Null Hypothesis (NH2),
“Thereisno stationarity of the Delhi Air Pollution and
Stock Market Returns in India”, was rejected.

C.OLSregression analysis

The results of OLS for Delhi Air Quality Index
and sample stock market indices (CNX NIFTY and BSE
SENSEX), during the period from 2001 to 2018, are
presented in Table-3. It is comprehended from the above
Tablethat there was a positive coefficient value earned for
al the sample variables during the investigation time
frame. The coefficient and t-statistic values of CNX
NIFTY (0.4139) were higher than BSE SENSEX during
the period. The R-squared value was very low. Further,
Durban-Watson  statistic  of  1.9708 indicated
autocorrelation in the residuals. In another word, that out
of two sample indices, only one sample index namely,
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CNX NIFTY attained the conventional level of
significance (0.0333). It indicated that the CNX NIFTY
recorded measurably huge association with the Air Quality
Index all through the investigation time frame. Hence the
Null Hypothesis (NH 03), “There is no impact among
the Delhi Air Pollution and Stock Market Returnsin
India”, was rejected

VII. CONCLUSION AND FUTURE DIRECTION

Air pollution issue has been one of the important

environmental issuesin India, especially in New Delhi during
recent years. In the stock market, air pollution has created an
impact on stock return performance. The present study clearly
indicated that Air pollution did exercise effect on CNX
NIFTY stock index returns. The study also implied that
investors could consider air quality concentration as a useful
reference while investment strategies. The stock market
regulatory authorities could include air pollution of other
cities of India into the tracking system while observing the
stock trading

REFERENCES

1

10.

11.

12.

13.

2571

Chinnadurai, K. M. S,, Sankaran, V., Kasilingam, L., & Sigo, M. O.
(2017). Effect of temperature on stock market indices: A study on BSE
and NSE in India International Journal of Economic
Research, 14(18), 171-181.

Demir, E., & Ersan, O. (2016). When stock market investors breathe
polluted air. Entrepreneurship, business, and economics-vol. 2 (pp.
705-720).

Heyes, A., Neidell, M., Saberian, S., (2016). The effect of air pollution
on investor behavior: evidence from the S& P 500. In: NBER Working
Paper No. 22753.

Given, Cahit & Hoxha, Indrit, 2015. "Rain or shine: Happiness and
risk-taking, The Quarterly Review of Economics and Finance, vol.
57(C), pages 1-10.

Gabriele M. Lepori, (2015), Positive mood and investment decisions:
Evidence from comedy movie attendance in the U.S, Research in
International Business and Finance, 34, (C), 142-163

Kathiravan, C., Selvam, M., Venkateswar, S., Lingaraja, K., Vasani, S.
A., & Kannaigh, D. (2018). An empirical investigation of the
inter-linkages of stock returns and the weather at the Indian stock
exchange. Academy of Strategic Management Journal, 17(1), 1-14.
Kathiravan, C., Sedvam, M., Kannaiah, D., Lingaraja, K., &
Thanikachalam, V. (2019). On the relationship between weather and
Agricultural Commodity Index in India a study with reference to
Dhaanya of NCDEX. Quality & Quantity, 53(2), 667-683.
Kathiravan, C., Raja, M., & Chinnadorai, K. M. (2018). Stock market
returns and the weather effect in Sri Lanka SMART Journal of
Business Management Sudies, 14(2), 78-85.

Kathiravan, C., Selvam, M., Venkateswar, S., & Balakrishnan, S.
(2019). Investor behavior and weather factors: evidences from Asian
region. Annals of Operations Research, 1-25.

Kathiravan, C., Selvam, M., Maniam, B., Venkateswar, S., Gayathri,
J., & Pavithran, A. (2019). Effect of Weather on Cryptocurrency Index:
Evidences from Coinbase Index. International Journal of Financial
Research, 10(4).

Kathiravan, C., Selvam, M., Maniam, B., & Venkateswar, S. (2019).
Relationship between Crude Oil Price Changes and Airlines Stock
Price: The Case of Indian Aviation Industry. International Journal of
Energy Economics and Policy, 9(5), 7-13.

Lepori, G.M., (2016). Air pollution and stock returns: Evidence from a
natural experiment. J. Empir. Finance. 35 (1), 25-42

Levy, T., Yagil, J., (2011). Air pollution and stock returnsin the US. J.
Econ. Psychol. 32 (3), 374383

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication



Air Pollution and Stock Returns; Evidence from NSE and BSE of India

14. Lewy, T., & Yagil, J. (2013). Air pollution and stock return extensions
and international perspectives. International Journal of Engineering,
Business and Enterprise Applications, 4(1), 1-14.

15. Li, Q., Peng, C.H., (2016). The stock market effect of air pollution:
evidence from China. Appl. Econ. 48 (36), 3442-3461

16. Loewenstein G., E. U. Weber, C. K. Hsee, and N. Welch (2001). Risk
asfeelings, Psychological Bulletin, 127, pp. 267-286.

17. Lucey, B.M., Dowling, M., (2005). The role of feelings in investor
decision-making. J. Econ. Surv. 19 (2), 211e237

18. Rajan, R. (2015). Strong sustainable growth for the Indian economy.
Speech at FIBAC, Mumbai, August, 24.

19. Rajan, Raghuram (2015). "Make in India, largely for India" The
Indian Journal of Industrial Relations: 361-372.

20. Rajan, Raghuram (2014). "Finance and opportunity in India." Reserve
Bank of India

21. Sharpe, W. F. (1964). Capital asset prices: A theory of market
equilibrium under conditions of risk. The Journal of Finance, 19(3),
425-442.

22. Sigo, M. 0., Selvam, M., Maniam, B., Kannaiah, D., Kathiravan, C., &
Vadivel, T. (2018). Big data analytics-application of artificial neural
network in forecasting stock price trends in India Acadenmy of
Accounting and Financial Sudies Journal, 22(3), 1-13.

23. Wu, Qingin & Hao, Ying & Lu, Jing, (2018). Air pollution, stock
returns, and trading activitiesin  China.  Pecific-Basin ~ Finance
Journal, Elsevier, vol. 51(C), 342-365.

24. Xianhua Wu, Shanshan Chen, Ji Guo & Ge GAO (2018). Effect of air
pollution on the stock yield of heavy pollution enterprises in China's
key contral cities. Journal of Cleaner Production,  170,399-406

25. Yihao Zhang, Yu Jiang & Yongji Guo (2017) the effects of haze
pollution on stock performances: evidence from China, Applied
Economics 49:23, 2226-2237.

AUTHORSPROFILE
Chinnadurai Kathiravan*, Ph.D. Research Scholar in Management,
Department of Commerce and Financial Studies, Bharathidasan ~ University,
Tiruchirappali, Tamil Nadu, India, E-mail: kathirnba@gmail.com
Murugesan Selvam, Dean, Faculty of Management, Chair, School of
Business Studies, Professor and Head, Department of Commerce and Financial

Studies, Bharathidasan University, Tiruchirappalli, Tamil Nadu, India

J. Gayathri, Assistant Professor, Department of Commerce and Financial
Studies, Bharathidasan University, Tiruchirappalli, Tamil Nadu, India.

Marriappan Raja, Assistant Professor, PG AND Research Department of
Commerce, Government College, Kumulur, Lalgudi, Tamil Nadu, India

Marxia Oli. Sigo, Guest Faculty, National Institute of Technology, Sikkim

Table-2

Descriptive Statisticsfor Air Quality and Sample Indicesreturn during the study period from 01.01.2001 to 31.12.2018

Air Quality Index CNX NIFTY BSE SENSEX
Mean 0.0633 0.0967 0.0465
Standard Deviation 0.4514 0.0144 0.0143
Skew. 4.8787 -0.0129 0.1084
Kurtosis 46.3128 13.2296 12.2577
Jarque-Bera 367875.0000 19529.5100 16003.4000
Observations 4479 4479 4479
Sour ce: http://finance.yahoo.com/ and data.gov.in using E-Views 7 Version.
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Table-3
Unit Root Test for Air Quality Index and Sample Indices during the study period from 01.01.2001 to 31.12.2018
ADF PP
t- Stat. Probality.* t- Stat. Probability.*
AIR QUALITY INDEX -56.70795 0.0001 -79.0279 0.0001
CNX NIFTY -47.8502 0.0000 -61.9982 0.0000
BSE SENSEX -67.7405 0.0001 -52.8036 0.0001

Sour ce: http://finance.yahoo.com/ and data.gov.in using E-Views 7 Version.

Table-4
Results of the Linear Regression Analysisfor Air Quality Index and Sample I ndices during the study period from 01.01.2001 to 31.12.2018

Variable Coefficient Std. Error t-Statistic Prob
C 0.2359 0.0914 2.5808 0.0103
CNX NIFTY 0.4139 0.1943 2.1297 0.0333*
BSE SENSEX 0.0440 0.0688 0.6403 0.5227
R-squared 0.0012 F-stat. 0.4453
Durbin-Watson 1.9708 Prob. 0.5050

Dependent Variable: Air Quality Index
Sour ce: Compiled from yahoo finance and Computed by using SPSS
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